Introduction
Deep vein thrombosis (DVT) and pulmon ary embolism (PE) are serious complica tions occurring predominantly during the first 3 months after acute spinal cord injury (SCI). [1] [2] [3] The incidence of DVT varied from up to 21 % by clinical and radiological diagnosis, 61 % using impedance plethysmography and constrast venography, to 100% as deter mined by 125 I Fibrinogen uptake. 4 The results of prophylactic anticoagulation for the duration of the high risk period have been described in reports from numerous spinal injury centres. This paper reports on the prevalence of thromboembolic complications in 100 con secutive patients who were on prophylactic low dose subcutaneous heparin anticoagula tion.
Methods
One hundred consecutive patients (80 males and 20 females) admitted to the Yorkshire regional spinal injury centre with acute traumatic spinal cord injury with neurolo gical deficit prior to May 1990 were included in this study. There were 57 cervical, 34 thoracic, and 9 lumbar lesions.
Eight patients were admitted directly from Pinderfields General Hospital accident and emergency department, 87 patients were transferred from 18 other district health authorities and 5 patients were trans ferred from abroad (Spain 2; France 1; Pakistan 1; Thailand 1). Three out of these 5 transfers from abroad had sacral pressure sores on admission.
Ninety-seven out of the 100 patients were treated on arrival at the spinal injury centre with prophylactic low dose heparin (heparin sodium, mucous). Five thousand units were given subcutaneously 8 hourly in the ante rior aspect of the thigh via a prefilled disposable syringe. No patient had been started on anticoagulants prior to admission to the spinal injury centre. Three patients were not started on the low dose heparin because of noted contraindications such as head injury, liver and renal contusions and haemothorax. The standard regime was to maintain subcutaneous heparin until 12 weeks from the date of admission, but if the bedrest extended to more than this dura tion, then the low dose heparin was con tinued for the length of the bedrest plus one week.
Diagnosis was made on clinical grounds with a high index of suspicion. We realised that on this basis we would not be exact in estimating the total number of thrombo embolic complications. We were however concentrating on issues of everyday clinical management and therefore used our normal clinical and investigative procedures. This technique has been used successfully in the past. 5 In patients developing either DVT or PE, full heparinisation was instituted (40,000-60,000 units intravenously via a heparin syringe pump per 24 hours) and these patients were also started on a loading dose of warfarin, on which they were subse quently maintained for approximately 6 months.
Delay was defined as delay when admis sions to the spinal injuries centre were delayed by more than 24 hours, from the time of the injury to the time of transfer to the spinal injuries centre.
Results
Twenty-six out of the 97 patients started on prophylactic low dose subcutaneous heparin were noted to have thromboembolic compli cations (DVT/PE/DVT + PE). The preva lence of thromboembolic complications (DVT/PE) in patients on prophylactic low dose subcutaneous heparin is shown in Table I . The levels of spinal cord injury in the thromboembolic and non thromboem bolic group is shown in Table II .
In 33 out of the 97 consecutive patients, there was a delay in transfer to the regional spinal injuries centre ranging from 2 days to 87 days. Forty-two per cent (14 out of 33) of the delayed arrivals (> 24 hours) had thromboembolic complications. The delay group was subdivided into: no delay /1-7 days/8-14 days/8-14 days/> 15 days.
Overall, 47 out of 97 patients in the study had operative intervention. In the throm boembolic group 84% of the patients had operative intervention, whilst in the non thromboembolic group, 35% had operative intervention. Patients were then cross classified as those with DVT, those with PE or those with both DVT + PE on the one hand and delay (days), operative intervention (yes/ no), and level of spinal cord injury (cervical/ thoracic/lumbar) on the other. The signific ance levels achieved by Chi-squared tests (p values) of the hypothesis if no association was assumed are shown in Table III .
It is thus evident that patients having operative intervention had a higher chance of DVT, and those having operative in tervention and thoracic injuries had a higher chance of PE. It was noted that a higher proportion of those delayed prior to transfer to the spinal injuries unit had DVT or PE but this was not statistically significant.
Logistic regression which allows closer examination of the combined effect of the independent factors (delay, operative in tervention, level of injury) on the chances of the dependent variable occurrence (DVT, DVT + PE) was performed. Only signifi cant terms were retained in the following model: Hence from logistic regression the probabil ity of DVT increases from 6% if no opera tive intervention is required, to 34% if is required. The estimated probability of OVT or PE increases from 4% for cervical injury patients with no operative intervention, to 71 % for lumbar injury patients with opera tive intervention.
Discussion
The aim of prophylactic anticoagulation in patients with traumatic acute spinal cord injury is to lower the coagulability of the blood by keeping the concentration of Fac tor Xa below the critical level which would lead to thrombin generation and throm boembolic complications. 6 The benefit and the notable decrease in mortality and morbidity with prophylactic anticoagulant therapy in patients with spinal cord injury is well established. There was no mortality in the patient population of this study. The question as to the occurrence of (26%) thromboembolic complications even though the patients were on prophylactic low dose heparin was addressed. Delay in transfer to spinal injury units has been addressed in the past and is best avoided. 5,7
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Sixty-three per cent of all traumatic spinal cord injuries were admitted directly from accident and emergency departments. The remainder fell into 3 categories: those who had multiple injuries requiring immediate emergency life saving surgery, those from abroad; and those with spinal cord injuries but with no associated injuries, who for no obvious reason were referred late. The patients were accepted from the referring accident and emergency department pro vided they were haemodynamically stable.
The delays in referral to spinal injuries units, must be in part related to people's understanding of the spinal injuries units' function as a rehabilitation facility and not as an acute treatment service facility.
The possibility of inadequate potency of the heparin sodium solution in the dispos able syringe was checked by sending the same to the regional pharmaceutical la boratory for analysis, but these were re ported to be normal.
Subcutaneous injection of low dose he parin 5000 units 8 hourly was injected in the anterior aspect of the thigh by the nursing staff. During administration of the injection it was noted that the disposable prefilled subcutaneous heparin syringes had some air bubbles in them and on trying to get rid of these air bubbles some of the heparin sodium solution was wasted. Thus a lower dose of heparin was thereby injected. The amount of heparin solution lost was at times a quarter of the total amount. There were no reported complications, local or general from the use of the subcutaneous low dose heparin injection.
Patients who were delayed prior to trans fer to a spinal injuries centre and who subsequently had operative intervention were more at risk of developing thrombo embolic complications.
Kakkar8 did report failure of low dosage heparin in prophylaxis of DVT in patients with fractured necks of femur. Watson3 advocated subcutaneous low dose heparin of 5000 units twice daily for a month and then a switchover to warfarin by the fourth week.
From our observation we feel that even a higher dose of 5000 units thrice daily could be inadequate for prophylaxis in 'at risk' References patients and that due care has to be given to the administration of the injection.
Lastly, further studies are needed to elucidate the optimum regime of prophy lactic low dose heparin anticoagulation in patients with acute spinal cord injuries and early referral to spinal injury unit must be encouraged.
